Transient loss of microtubule-associated protein 2 immunoreactivity after moderate brain injury in mice.
Microtubule-associated protein 2 (MAP2) is important for microtubule stability and neural plasticity and appears to be among the most vulnerable of the cytoskeletal proteins under conditions of neuronal injury. To evaluate the acute effects of moderate severity traumatic brain injury on MAP2, anesthetized, adult male C57BL/6 mice were subjected to controlled cortical impact brain injury. At 5 min, 15 min, 90 min, 4 h, and 24 h following brain injury (n = 4 injured and n = 1 sham-injured per time point), mice were sacrificed and immunohistochemistry was performed on coronal brain sections. Profound decreases in MAP2 immunolabeling were observed in the ipsilateral cortex and hippocampal dentate hilus at 5 min postinjury and in the ipsilateral hippocampal CA3 area by 4 h postinjury. Decreases in MAP2 labeling occurred prior to notable neuronal cell loss. Interestingly, cortical MAP2 immunoreactivity returned by 90 min postinjury, but the recovery was short-lived within the core in comparison to the periphery of the impact site. Partial restoration of MAP2 immunoreactivity was also observed in the ipsilateral CA3 and dentate hilus by 24 h postinjury. Our data corroborate that MAP2 is an early and sensitive marker for neuronal damage following traumatic brain injury. Acute MAP2 loss, however, may not necessarily presage neuronal death, even following moderate severity traumatic brain injury. Rather, to the best of our knowledge, our data are the first to suggest an intrinsic ability of the traumatized brain for MAP2 recovery after injury of moderate severity.